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ABSTRACT : PROBLEM TO BE SOLVED: To provide a pulse light forming device capable of changing 

pulse widths. 

SOLUTION: The pulse light forming device 10 has a light source 1 and a photonic 
crystalline tx)dy 2. The photonic crystalline IxxJy 2 consists of a face-centered cubic lattice 
structure two-dimensionally or three-dimensionally arrayed with rod-like GaAs at specified 
intervals and has photonic bands. Pulse light PH 1 having a single pulse component 
emitted from the light source 1 has an energy distribution on the upper bands of the 
photonic bands. The pulse light PH 1 made incident on the photonic crystalline body 2 
propagates in the upper bands of the densely compacted photonic bands and give rise to 
phase differences between the components having respective energy values. Interference 
occurs between the components where the phase differences arise and the pulse light PH 
2 having the pulse width of femto second order is emitted from the photonic crystalline 
body 2. 
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0.08) i^-j<r)X\ ±<awN>H^ (ji«o . s 

n^^^^-f. -c-Lt. j<j300f sco^^ 

h - ■:/ :?JSH^B4'iO 1 oc7)yN> h'fi(tS:vStt€-tl>^*^. 

[0047] -ftib-h. 02 t^-rfe^BlfjitfcV^T, 
2 2 {iSe^^rrfi] D R 1 yf)>^>7fe*^AIttl> t > H 3 

&yNVUXi|i2 0 0 f sc7)>''?;l/X3tPHl{±. %^^0. 
0 8 0 . 8 i^-fh <r)X\ mS^2 9X'm^flh 

r-x' M«3 0tc#?tt§S^'^^^ 

'^a*2^effi-ri.. 

[0048] x^^/l/df^-Wl^^V^JifiC^^ 

^^3!)^<c>SI>^'</I^X3KP H 2 A«7 itV=--/ ^'^fa* 2*» 
Jb{iiW$iil>. ^LT. AVl':^3tPH2c7)y^/l'7.iil«i:, 
x^^;P^-^?B^*-ri. A»f3tP H 1 c7)=S-j£^i-*5i: COS 

0, 7^ hr.>y:7A*yK£0-?*). t'<7)>'N'>'h'tc?ao-C7 

/Jn? (, ^^W^)VX^(rm' ^fVVX% P H 2 *^'7 * h - 
'v9^^e^2t)^^^Ws^flh. 
[004 9] ^-:>-C. >'^V^;^^^4^S1 OJi, 200 

/^^I'XJtPH 12:7* h--y^^B^B*2c7)r-X' 



i}^h>J^^^h:ib\,zii 0I-J3 0 0 f siOn^l-XlsSrl- 

-ri.Si:i7)^^;i/x^^^*^^>^|. AVi-x3tP H 2 {^'^■t 

i/i, y^V-y7l^^BW2<r>-^mt 

W^><z>h^\-^x\ 'h^\'^±^^i>zii ^nw.<r>JVV7M 

i^hf^)VX±t^^^h:Lti)'^X%- h . 
[0 0 5 0] [7*h-v:?^fB<*(7)fm] ll7feilX 
^ S ^ L T , 7 * b - y 7 ^B^B* 2 «0f^^:fra(CO 
V^tSiBH-tl.. GaAs'>i>'N*»^>^I.S^2 2±(CG 
a A s 4 3 *^B^B^:S$*S ( 1 7« ( a ) #H1) , i 
£?)%^, GaAs4 3<0llW{±7*h--y:?»£B^Bft2C0 
2 2 {::fiE^rS'ia] D R 1 Cfc ft !> G a A s 2 0 X . 

2 0 Y, 2 0 Z<7);i$ d 2 0 . 
m:(^imi. Wm.^^ (LPE : L i qu i dPh 
ase E p i t a X y ) , ^i^^B^Bfiic^iffi ( M B 
E : Mo 1 e c u 1 a r Beam Epitaxy) 
m<r)-m.^^£WAXh G a A s -^mBd^^^^t: 

m^t'-AEB5-5i^EP440*l6]lcx^-v>-$-ti:T 
m^<r)Ga Ks^fSi^d3X'il ^yf- ^ (117(7) 
( b ) #M ) . lid 1 , J:(/;R¥:fr[6l<0*$ d 4 2:* 
-§rhWWiGaLAsA5, 45, 45, ■ ■ ■ ^^2 
2±l,Zim-rh (I17<7) ( c ) #83) . imk<7)GaAs 
4 5, 4 5, 4 5, • • ■ ^:W&2 2±l,Zi^mttziiC0 
S-2<if^"9. ^«0GaAs4 5, 4 5, 4 5, • • • 
cr>^1j\H-¥mjc.'th X 0 C^OG a A s 4 5 , 4 
5,45, • • • |S|±Srfiial) (I18<7) ( d ) #,^,) . 

^OGaAs4 5, 45, 4 5, • • • CO 

<7)GaAs45, 45, 45. • • -t^COGaAs 
4 5. 4 5, 4 5, • ■ ■ t*j$fi4§-ti:l>3t'(tGaAs 

tc:i3(tl)'^x y bX yf->'^tcJ:OISJK;< (msco 
(e) #BS) « 

[005 1] a7<7) (a) ~08<7) ( e ) tfcOlSar 
^0511" >Ii:l-J:->T, 02t^-f i 0tC#4^c0GaA 

s i:S^i:*>A>^sJlSr««2 2{::fiiI^r^rr^DR 1 t,z 

[ 0 0 5 2 ] 09 2:#ELT, #1^C0G a A sO^«t2 

i3(ti.idatcoi^-ciKBj-r§. a«2 2±t:mi«2 3 

c7)mi^c7)GaAs*>'}K^$il. ^<n±JZW,2m2A<Dm 
:|^iOG a A s 1 « 2 3 CO#^COG a A s i: ES-fl) 
J:^{Cj^^$^il.. -eLT, fg3«2 5c7)#4*iOGaA 
sti. ||l®2 3£0:^^^c7)GaAsi;|nIt*I*]l=Efi§ 
tlhiP. W,3M2 5Cr>WWiGa.hsffM^^Wii. ^ 
1 S 2 3 O#4*;£0G a A s ffMW.&.Wti^^^^Mfiifz 
^W.Xhh. 11412 6C0:^^^cOGaAsmg2S24 
«0^<73GaAsi:|Hlt:^n6llwEB$il^*^ ^412 

effym.(r>GaAsffmm.mii. m2i2 4<omftco 

GaAs(7)ESfiaA^'>*^«i'^i-5^':fiSt'J)l., -r^S: 
7* h- y^5'^B^B*2{i:, ^OGaAsSrffi'D 
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ii^2^sEmzimx'^i>, 

[0053] i^vu:^^^mm(Dmmmi m i i^z^-t 

^^^yvux^f}^^ 3 0 0 f s^WN*;l';^ilitrW-ri) 

m 1 0 tz^^2-:>cmiiLm^f^mLx±ma^w^tih 
^mi^^ixxmi/Tm.c^iSLA :Lt\>zi.^ 

4 6iOX;t-/U^— 4t^A:i&»4>7t(C;i ^±&<Dm{i.4 7 CD 
X.:^Jl'^-:im,Bl,zmm^iX. ±&<DmilL4 7 l,Z}S\,^X 

F {:a#-ri> ^ i: cfc 0 Rmti^mn-t^ . 

[00 54] ::OR^E^{c:^^V^a3^^^^a 1 0 1 i "9 

fiimzj: K)Tm.comia.4 6c7)x:t-;u^-^®A*»ii>±{i 

cr>miiL4 7cr,X.:^->U^-m&Blzm^^tl, 

^-^mc tzsm LfzmAX'2-^s<o^vuxm^imm 

/l-^'-m»D b <7)x:t-;U:¥-^{Cffl^-t--i)X:=^;l^Jf-$- 
^^i>tzib±.^cr,tm.4 7cOx:4^;Udr-*t^.C*^4.T{a 

Mi. ^WXy-^fiji^m-t hm\.z. ^Wf<ZJ^>V 
>y 7*l:ffl^-ri.x^^;Udf-^:^-r-l>3K^rajtr-S> i: 

l:^ ^'vc7)g#*?f£Ji $ tiX ^i^cDJ < >- K =5f •/ 

MkX'hh, -e-iOigm. x^'^/i^^-it^FtJip^^x^x 
[0055] mm<7)mm 1 1 ^vi-x^^mm 

1 0(4. ^NVUXi|i2 0 0 f sCOM^—CD^VL-X^^t^h^ 

h^vux^^xmtx^vuxms o o f s^jSio^^co 

ttz. h->y:7^H^f*!2i7)^&«41 0 0 — 2 0 Oju 

[00561 Lmmcmm2 ] m i ti. zammizj: 
hmM<Dmm2^^.L. z<r>mM<r>mm.2\,zxh^^>i'X 

3l£*m^B 5 0 {4 . EI 1 iZm-f^Vi-X^^mm. lOiz 
mt^'^5 0 0^mXiLtzh(r)Xhi>, Ih1«kW55 0 0 



J4, m4b. mkW^5b. 3-Y;P5A, 5B, 5C, 5 
D (HI 2#H3) fc, mBSA, 6B. 6C. 6D (H 
12#ra) bi)^h^h, mAiiyzth-'>'^i^^aW2cr) 
«fi^2 2(cSKt5X0#it^nTV^I., lEltcf4:5(4. till 

[00 5 7] HI 2$:#H3LT. 3-f;l'5A. 5B. 5 
C . 5 D{4iaSS«: 5 OfflOmfC 9 0 ig^PiT-lR 0 Wt^^il 
TtJO. ®56A. 63. 6C. 6Dt4. -f-il-e'ix, :J 
-f/L-SA, 5B, SC. 5Dt:jk=f|S]-rsJ:d{CieS$ix 
TV^S, ^56A, 6B. 6C, 6D(4, ^TPI 

o^zmm^ixh. n^/VSA. 5 C tC^fflaiii**H>a(B!) 
i,z^-b^oW&^^L. a-{)V5B, 5Df,zWMmmt^i^ 

mmm^z^t^om.^im.-tb. a^/i-sA, 5ct{4o 

—Uy'ytH2 0ti^¥mL. r?->f;1^5B. 5DtCl4a— 
U-y^y:^! 2 l;E>if^ffl-ri.. ^LX. n~\yyv^\2 
Ot^u—i^y^yfyi 2 1 bm^^':>tim.m.X-mWiW.5co 

5B, 5D{zm^m,b^mm-rhzbi,zi:K). -e^t-r 

ix. n— u-y>y^]l 2 0. HiiX/u—vyvhl 2 1$- 

[00 58] nil {4, lHliK*5*i^Ep7<7):^(a]{c|HHE 
-ri>ii:{Cj; 0144 t^EP7c7)^rrti](clIiet. tt4tcia 

^^ixtzy^y-^/C' ^^af* 2 7 cD^iintciiie-r 

^vt;UX5t±fiSt^a5 0 Sr^f . 1 1 ttjv^T . 

T^ii 1 t^h^m^ixtz^Vl-x^p H 1 ffi 1 1 o*»^> 
7:r hx.yi5'gH^B*2lcASt-rSi:. t-=5rfc*>. 02 1 
tJl^TJil6, 1 7S:^i^-r■S^*e<7)GaAsc7):R#^:^^ 
^b. xmLtz^vi-xytPHiiimscor-KmMi^tz 

{4 r - LIS^W \' V H T 7 :j- h ./ ;? JS^i^s 2 a- 
fs^-r^. ^:^c, lllfef*5^llIte$^^r-C^^V^X3^^PH 1 

*Jffil 1 l3&-<>7=r hx.yi?^B^H#:2{cASt-r^i:. "T 
^*>*>. 02(Ci3l^-C«l 4. 1 5^i(i^-ri.;^c7)G 
a A s 0:S#^:^I^:<)^^»'NVL'X3KP H 1 y ii'S 

o^B«s 2 IcASt^^ ^ , Alt Ltz/VUX^ PHUmSc^ 
K-X' MlSWNVKtw^fJo-C^^j- h-v^SS^Bf*2$r 

yHfc. K-X' m^co^<yy^bX'i±. m^hy^>\^m 

itSr *-r -g. 1 tci) V ^TlftHJ L ;t i: Is) t 

^^ti 0^^V^XlI@^OM^I»'^V^;^?tPH 3 , PH4*i 

y ^ h- y i!'^^ai^2i^(:>tiilti^iii,, tfz. ^vux^ 

[0059] m-^x. m&cr>mm-2izxtn£. /VVX% 

^^S5 0{4, ■y;?Ma^*:2(CASt-r■S.^^V^ 
X3ldPH 1 ffyn^{,zM-^^^X^^ixi>^-^)VX^^^-t 

hfVVX.±PH3. PHAi^^^^ZbtfiX'^h. 
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[0060] tf^. 7*h-y^'SHm2£01^-<X{i;/h 

[0061] mmcomms ] m 1 3{i:. c:<7)j^bh(cj: 

^^^STOti. HI l(C5^-tA-/w;^5fe±^S5 0 

<cf bO^maLtzh (OTh I . ^m^fs. 6 0 

ii. /f^ F6 Ifc. ffi$63 (014#ra) fc, t-^- 
(S^-tt-f) tz:1fts. ^iJ^geoti. 7*h--y^? 

i,^<AX3tP H 1 i7)3tttL 0 iZitn^xW-m R 1 

t:Sr[p]DR2i:t'?FM$fL&¥ffi) I^K^iSl^TX^M K6 

[0062] 014*-#KLT. H6 Itt. 3t}gl 
tyt h-v;?jga*2i:<?)!EMR^*@i:-rsP3Jll 

4 0t2ffi-5-CEK?ilTfc'3, 3 tl^^-^o Gfldl 
6 10 2rfi-ri.. 6 3 K6 1 Icffio 
T^EP6 4cO*|t]t:[aI^S-tl. tfirm6 3 fcg^^fX/i 
3ti!|l{i:, ^^En6 20:fi-[^{I^»L, ^mib7*h- 

[0063] mSs^&e 0*M1 ariiiaP 1 

P 2 n^iii^-ti-^ fc , 3^j!?.i *-^^ail^$a/i>'^•;^x3ldP 

Hlfi. ffil 12*^^j7 5rh- v^^B^B*2tCAit-r 

tc?ftt-ri,/v:46, ^l!)^S6 0{i. 7 * h - ■•/ ^' Sb^b* 
2 ^tf'C^t LT3ti® 1 SrfiSP 1 *»^>^^EP6 2C0^ri6]lc 

H1*%1 1 2*^^.4 5SW:ftSa:^ tT 7 ^h-'y^' 
^^B#:2t;Alt-r.S. 

[0064] yNVPX^tPH 1 3{)^4 5JS<^:ftJKSrEL'rffi 

2{,Z)5\t^X. m 1 4 im^t hm^<r)G a. A s b . Jfl 

5 l>^)5W-fiX/i1i4S«^G a A s t 
*-/^7:j-h:i-yi:'^atts2CA*f-ri..ri;t=fflit. II 
3iOX-K^«c7)^N'yFS:fe^-i). 7:}-h:^ 
•y ^' fe^B* 2 ^> {iHJfiOJB® 1 , 2 tt S VUX± 
PH2. 3, 4fc{iS^:l)^^•;^;^lS^^^-rS^^V^X3!cP 

H5*^ailt$ixl>. icT)^^. 3tjil*>^><7)VN';PX3lGP 

H 1 *S7 ^ h--y ^'^B^Hf!^2 tCAStri>::^r6l*^i:)-5T 
i> , >'N°;l';^3^P H 5 *^>pr*!|% 3 cO:t(6l^ai»t?itS J: o 

iZX'^ h , 

[ 0 0 6 5 ] fisp 3\im.p 2t,znLxnvF'<r>iSLmx' 
h^tiib. ^mumw-PsizTf^m^-thzbii. 

1 $-eSP 2 {^^KSHtl. w fc i; 131 tT'S)^ o 

[0066] ^m^^e o{±, ±ML;tiESi (^^1^) iiz 

bifX'th, tti. ^Kl#g6O(cJ:03ti!Sl^(5ll£$ 
-y~:>olnIK¥S5 0 Otci 0 7:r h--y ^m^ei^2 SrE 
SS$-ti^fl{f, tSl 1 0, 11 llcAltr.5^^Vl^;^5ldPH 



l«0:ftSi3f-fk$-ti:.S>ItA^"r§l.. ^(^m^. ^^tc 
^=5:-:>/c>''J^K{::?{J'5tAVl'J^3tPH 1 *:effi$Hi:l><I 

[0067] ^z::. .'^;^X3t^Sa7 O *rffl<. >ii{f , 

01 ox'tmbfzRib^Bi^t^zbcx^^m^'M 

[0 068] #K)#^g60c?)RbOC:. 7:rh-/7IS 
B^Btt:2Sr^rip]DR 1 i::&[p]DR2 fC^^?iXl)¥Ml*l 

Oar#S-ri.^i:*^'t'^-l.. 

[0069] ^MiOJg® 3 {C ifHf . 7th-y ^'ISb^b 
#:2SrllllK§-frl.¥ffi (:^ri6lDR2t:^[B]DR3t(3<i: 

oj^^^ixi.Tffi) bmmrj:w-mp^Tt>tmi ^^m^-^ 

PHI c7):)5-[6i^ $ ^.(c^-fbS-y:!. t , y^•;^x3K 

[ 0 0 7 0 ] HSI^^Jgffi. 1 , 2. 3fcfeV^Tii. GaA 

s bS.%<7)mMbi}^t>1^^$iit y:fh-y ^^^smz 

-?(.>riftBBUc*\ ::iicis^-r. GaAs 

ffll^Tt^i/PT-jfet^gai 0, 5 0, lOiimX'^ 
GaAsJ:^»J':l^'hcO!t?5M*^*>7^ h- y:J'*Sa* 
Srm-f S^yt IXli. i^*jay (Si) blJlkit^m 
( S i Oj ) bii^i^^^Ltiy^ h- y l^m^ei^ti^^t 
tyfLh. Si cnmmtS. 3. Si02 0Slff*{± 
1. 5TJ)'5> Sits iO2i:C0Stff^it(i:2. 2 
b. yth~'/9^^W\>Zia^yr:ytY~'y9f^yYifi 
ra<{c+:iJ-5rSlff*it2. 0 J: 0;*;#v^c7)-c\ s i t S 
i Ozb-h^i^nWLLtzyt V--y'^^^B^<^y^V--y 

i;f<>y\^{,zis^^xyf\'—-y9f^yY-^\'y rti-Hi-ic 

ffi<. SibSiOibti^^^hyi(h--y9l&^sW 

\t. m^B^9,^^tis imL'¥>zmmi:^:^y^mz 

i. OSALTS 1 m'ifmzmit^^hZb'.zl 0 2»: 

[007 1 ] t.tz. GaAsiOftijOtC^a, W^^'.' 
i}yXtfz\iy°yX'i- -y 9 Srffl^^T i 7 :t h --y 

[007 2] ^OJ^Sl, 2, StCfcl^TtS. irxD 
jS:ftSrirr2)AVW;?.3tPHl*^A,>'^/l';^3tPH2, 3, 

4, 5^^m-h^^z-z>UXm^^LtziiK *^HJ{4. 

7 :r b- y i?feB°B*2 (cAit-r-S.''^/l^^3l£P H 1 <7)WL^ 

i%x.h:ib{zi. '>XfVvxWi<r>mt£^^vvx%i:^ 

li^J^e 0 0~1 1 0 0 nmc?)ffiHi7)^$rttilt-ri)(7) 

x\ u—f^m(r>W-i^t^zbizx^')-i'y-^y 
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■X m^nW- 2 C AW-r ' ^'^ .7vit PHI coi&^ip^i^ix 
i£ . 7^ h- ■■' ? hI,* 2 '^<7VM%(r>:s^A-)V^~t'^ 
') , -7 .r I • • V 7 fc'i j{, H< 2 4^ r (Sffi-T ^ < >- K 

[0073] '^M'\T-1:-iLfz'rMmmi,ft^X<r>AX' 

i^Mia J: -> -C T> i I . n J'+ jti d<;;7)|iH i^<r>mM}5 

[0074] 

^taSi-r^ y^h- ■ -> u'.AUlt. t i- .-r^'. . ?^ 1 (Ty^VUX 
j<iyVlzai:^^jV^-7Tfttr fi'. . U.j^-i'i'ixmi. ^ 

- y 7^fB*(cAW-J->:. h Mi: V - >v .-: ,p:.^^tL^JVi- 

[02] 7 T h - y ?$,5}i f*;." ' i I f-il^ T-.t!) S . 

[03 ] 7 h - y ^^i^n'Ji 7 t I- - v ^'ys;^ HH 

[124 ] 7^ N — .y:7yiJin.;-ii(-j<:./>;/l,X3gjg£;)F 

DTD 9mcoifM.^Mx\h 

[05 ] 7^ l-^ y:7t,'i,liM.{:ii{+syNVPX3®jic7)|| 



[06 ] 7 h- y ^'^H^f!|x{Z^J^ti»'^V^;^®JSc7)F 

DTD lt^^7)|^^^|| t mmi^MX'h -g. . 
[07] h-y 17 m^Bt^coim-iim ?r 

T'J>|.. 

[08 ] 7 :r h- y ^^^i^(7)i¥m:fjmi:^^^xm 

[09 ] 7 ;r h- y ^^^mmztHf^h^mcOdWi-^h 

[010] :ii^-'/l'^-^mX'$>h . 

[011] ^wn<^mM<7)mm 2 i s y Nvi'XT^rtis; 
[012] 011 (r>m^^n^%m-thfziib<rmm 
[013] ^mM(r>mm<omm 3 i s y Nvi.'X:)t*^ 

^SOl^li0T'S)l.o 

[014] 01 3iO^K^a*iaB«-ri.?t:i6iOTra0 
X'$>h. 

1 ^M. 2 7;r h--y^iSB^B#:. 3 4 

5 (1Hk#:, 5A, 5B, 5C, 5D zi-ffl-^ 6 
A, 6B, 6C, 6D 7 10. 50, 

7 0 ^vuxye±^m. 14, 15, le, 17 

2OX, 2OY, 2OZ GaAs, 21X, 21 
Y. 2 1Z 2 2 2 3 mim. 24 

m2m. 25 113®. 26 SS4Ji, 27, 28. 3 

1 7:1- K— ■y^ys>h\ 2 9 3 
0 3 2 b'-AX7°U y^, 33, 35 f-a 
•y>'N\ 34, 3 6. 3 7 ^It5 7-. 3 8 7;rh- 
•yrJ'SS^. 3 9 Ma c h -Z e h n d e r =F^lt. 4 
0 HgCdTe:^*^. 4 1 O ^ >f yr>-7\ 4 

2 r7>-hrj.— rS'. 4 3 GaAsJKs 4 4 ^Ep. 4 
5 ^4^GaAs. 46. 47 miiL. 6 0 ^16# 

6 1 ;*'-<K, 6 2, 6 4 ^^3. 6 3 mM. 1 
10, 111, 112 m. 120. 121 U—Uy 
-yiJ. 14 0 P3jg, 5 0 0 lHlfe#g, 6 10 Dfl 
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